Positron emission tomography (PET) is a non-invasive molecular imaging technique that is used for medical diagnosis, drug development, and the understanding of normo-and pathophysiology.
1 Carbon-11 (t 1/2 = 20.4 min) is a commonly used radio-isotope for PET imaging, the ubiquity of carbon in all naturally occurring organic compounds making it an attractive radio-isotope for molecular imaging. Substituting carbon-12 ( 12 C) in biologically active molecules with radioactive 11 C has no effect on the chemistry or the biological activity of the molecule. 2 Cyclotron-produced 11 C is commonly prepared in Fig. 1 ).
The conditions for the model reaction were subsequently applied to the radiosynthesis of various asymmetric ureas using a range of aliphatic, benzylic and aromatic amines ( Table 2) .
The reactions between benzylic primary amines and the secondary amine, tetrahydroisoquinoline (Table 1, entry 8) resulted in high RCY while the reaction with N-methylbenzylamine produced slightly lower yields of the [ 11 C]urea (Table 2, entry 1). The high yields for tetrahydroisoquinoline can be explained by the rigidity of the molecule, having a locked planer confirmation and less steric hindrance. Interestingly, RCYs of similar magnitudes were observed when a less reactive aromatic primary amine was used in place of a benzylic amine to form the target radiolabelled molecules (Table 2 , entries 2 and 3).
The effect of functional groups on aromatic amines was also studied. Reactions with the electron rich aromatic amines m-toluidine, and p-anisidine resulted in over 80% RCY (Table 2 , entries 5 and 6) and even poor nucleophiles such as 4-nitroaniline reacted efficiently, producing high RCY of 85% ( Notes and references
